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Revision of pKa values measured in MeCN 
The pKa measurements in acetonitrile carried out in this work and in ref 5 have 
considerably increased the reliability of the pKa values in a continuous self-consistent 
acidity scale and give considerable support for a revision of the acidic part of the scale. 
Highly homo- and heteroconjugating sulfonic acids had earlier great influence upon the 
pKa values of the stronger acidity area of the scale. By now, many compounds that do not 
undergo association processes are introduced to this region of the scale and it was 
discovered that the pKa values of the problematic compounds introduced a shift into the 
earlier scale. As a result, we now revise the acetonitrile pKa values of acids stronger than 
4-NO2-C6H4SO3H lowering them by up to 0.32 units. The exact values were found by 
minimizing the sum of squares of differences between directly measured ΔpKa values and 
the assigned pKa values, as in ref 10. The revised MeCN pKa values of acids in the 
stronger acidity area are presented in the following table and should be used instead of 
those from refs 10 or 15. 
 
Table 3. Acetonitrile pKa values of acids in the stronger acidity area together with the references to 
the original sources. 

Acid pKa Acid pKa Acid pKa 
2,4,6-Trinitrophenol (picric 
acid) 

11.0017 2,4,6-(SO2OCH2CF3)3-Phenol 7.975 C6H5C(=NTf)NHTf 5.7115 

4-F-C6H4C(=O)NHTf 10.6510 1-Naphtalenesulfonic acid 
(1-C10H7SO3H) 

7.8915 C6H5SO2NHTf 5.5515 

2,3,4,5,6-(CF3)5-Phenol 10.4611 4-Cl-3-NO2-C6H3SO2NH- 
-SO2-C6H4-3-NO2  

7.885 4-F-C6H4C(=NTf)NHTf 5.3315 

2,3,4,6-(CF3)4-C6HCH(CN)2 10.4511 C6H5CH(Tf)2  7.8515 4-Cl-C6H4-C(=NTf)NHTf 5.2415 
4-Cl-C6H4C(=O)NHTf 10.3610 4-Cl-3-NO2-C6H3SO2NH- 

-SO2C6H4-4-NO2 
7.845 HBr     (Hydrogen bromide) 5.5 

HCl     (hydrogen chloride) 10.30 C6F5SO2NHSO2C6H4-4-Cl 7.575 2,4,6-(SO2F)3-Phenol 5.2515 
(4-Cl-C6H4SO2)2NH 10.2010 (4-Cl-3-NO2-C6H3SO2)2NH 7.475 (C6F5SO2)2NH 5.115 
4-CF3-C6F4CH(CN)2 10.1910 4-chloro-benzenesulfonic acid 

(4-Cl-C6H4-SO3H) 
7.215 4-Cl-C6H4SO2NHTf 5.0215 

2,3,4,5,6-(CF3)5C6SH 10.105 C6F5SO2NHSO2C6H4-3-NO2 6.735 4-Cl-C6H4SO(=NTf)NHTos 4.8115 
4-NO2-C6H4SO2NHTos 10.0410 3-nitro-benzenesulfonic acid 

(3-NO2-C6H4SO3H) 
6.715 4-NO2-C6H4C(=NTf)NHTf 4.6715 

4-Cl-3-NO2C6H3SO2NHTos 9.7110 C6F5SO2NHSO2C6H4-4-NO2 6.605 2,4,6-Tf3-Phenol 4.4815 
4-NO2-C6H4C(=O)NHTf 9.4910 4-nitro-benzenesulfonic acid 

(4-NO2-C6H4SO3H) 
6.415 (CN2)2C=C(CN)OH 4.39 

4-NO2-C6H4SO2NH- 
-SO2C6H4-4-Cl 

9.1710 3-NO2-C6H4SO2CH(CN)2 6.225 4-NO2-C6H4SO2NHTf 4.0815 

C6(CF3)5CH(CN)2 8.865 C6F5SO2NH- 
-SO2C6H3-3-NO2-4-Cl 

6.185 4-Cl-C6H4SO(=NTf)NHSO2-
C6H4-4-Cl 

4.0315 

4-Cl-3-NO2-C6H3SO2NH- 
-SO2C6H4-4-Cl 

8.805 4-MeO-C6H4C(=NTf)NHTf 6.0915 2,4-(NO2)2-C6H3SO3H 3.99 

p-Toluenesulfonic acid 
(TosOH, TsOH) 

8.515 4-NO2-C6H4SO2CH(CN)2 6.065 2,3,5-tricyano-
cyclopentadiene 

3.6815 

(4-NO2-C6H4SO2)2NH 8.1915 4-Me-C6H4SO2NHTf 5.8615 4-Cl-C6H4-SO(=NTf)NH- 
-SO2C6H4-4-NO2 

3.3315 

2,4,6-(SO2OCH2CF2CF2H)3-
Phenol 

8.175 4-Me-C6H4C(=NTf)NHTf 5.8615 HI    (Hydrogen iodide) 2.8 
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